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The research is a fundamental investigation
of the mechanisms of fracture and
deformation in nanocrystalline materials.

We have simulated intergranular fracture in
nanocrystalline Ni modeled using fully 3D
atomistic techniques. The crack advances
by the formation of micro-voids ahead of the
main crack. This year we have performed (1)
a detailed analysis of the morphology of the
propagating crack and the spatial distribution
of the intergranular nano-voids formed ahead
of the crack and its correlation with the local
hydrostatic pressure distribution at the crack
tip, and (2) a detailed analysis of the
dislocation activity, demonstrating that full
dislocations and tvyin_ning are obser\{ed Crack advancing in a 3D sample of
around the crack tip in agreement with the nanocrystalline Ni, showing
experimental in-situ experiments. dislocation activity and twinning




Educational:

The research results are incorporated
into our curriculum in the teaching
of basic computer simulation
techniques and mechanical behavior
of materials. During this past year
lectures series were given in two
graduate classes at MIT and one at
Brown University, during a
sabbatical stay by the PI at those
institutions.

Collaborators:
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lllustration of dislocation activity in nanocrystalline

Ni under tensile deformation used in teaching
graduate classes in defect structure and
mechanical behavior




